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SPFfTFTfATinM 
TITLE 

MULTI CHAMBER CONTAINERS FOR MEDICAL SOLUTIONS AND METHOD OF MANUFACTURING. 

5 BACKGROUND OF THF. INVENTION 

The present invention relates generally to plastic films and containers made from 
same. More specifically, the present invention relates to containers for housing medical 
products and methods for manufacturing same. 

It is known to house medical solutions in flexible containers constructed from 
1 0 plastic films. These containers can be used to house products such as parenteral, enteral, 
and dialysis solutions. Indeed, a great variety of different solutions can be housed and 
stored in such containers. 

A number of issues are raised with respect to the containers for housing medical 
solutions, and the films that are used to construct such containers. These containers must 
1 5 be constructed so that they do not include harmful extractables that will leach out into the 
solution. This is especially important with respect to solutions such as parenteral 
solutions that are infused directly into the bloodstream of the patient. 

Further, these containers must be able to stand up to certain rigors of use that 
other containers do not face due to environments in which they are used. Additionally, 
20 issues such as sterility and cleanliness, that may not be as critical with respect to 
containers used for non-infused solutions create manufacturing as well as product design 
issues for medical containers. 

In fact, the products that are stored in the container themselves can create 
manufacturing, storage, and container design issues. There are a number of products that 
25 due to stability, compatibility, or other concerns must be stored in component parts, such 
as in separate containers, and admixed before use. This may be due to incompatibility 
of the products, for example, amino acids and dextrose solutions, or may be due to the 
fact that certain products must be maintained at different pHs from each other during 
sterilization or other processing, for example dextrose. Thus, it is known to provide 
30 multi-chambered containers. These containers include means by which the separate 
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chambers can be placed in fluid communication with each other allow ing the solutions 
from each of the separate chambers to be intermixed within the container and then 
administered to the patient. 

Multi-chambered containers are much more desirable than storing the components 
5 in separate containers and then mixing same together. In part because the process of 
opening and mixing separate containers can compromise the sterility of the system. 
Further, the step of opening and mixing separate container creates a labor intense process. 
Accordingly, to deal with the disadvantages of separate containers, it is known to provide 
containers having an interior including two or more chambers. One way to create such 
10 a container is with a heat seal dividing the interior into two chambers. Such containers 
are disclosed, for example, in U.S. Patent Nos.: 4,396,488; 4,770.295; 3.950.158; 
4.000.996; and 4.226.330. 

For example, it is also known to use frangible valves across the heat seal to allow 
for the selective communication and mixing of the components stored in the separate 
15 chambers. See, for example, U.S. Patent No. 4,396,488. 

However, such structures - frangible valves - may not be desirable for a number 
of reasons including, inter alia, cost. An alternative to frangible valves is disclosed in 
U.S. Patent Nos.: 3,950,158; 4,000,996; and 4,226,330. In these patents, multiple 
chamber containers are disclosed with a line of weakness, such as a score line, which 
20 breaks upon the application of pressure. 

It is also known to provide a selectively openable seal between two sheets of 
flexible thermoplastic material. U.S. Patent No. 4,770,295 provides a seal line that is 
resistant to unintentional opening forces, but opens upon the application of a specific 
force. The container includes two sheets that form the exterior of the container and an 
25 inner diaphragm sheet between the outer : 'leets. A selectably openable seal is disposed 
between one of the outer sheets and the diaphragm sheet. A permanent line of 
securement is preferably included between the exterior sheet and the diaphragm sheet 
extending substantially parallel to and coextensive with the openable seal line. 

In addition, tear tabs or tear strips for plastic packaging are also known such as 
30 shown in U.S. Patent No. 2,991 ,000. These tear tabs can be used to provide access to the 
contents of the container. However, a disadvantage with these containers is that they 
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involve the use of relatively complicated seal structures. U.S. Patent No. 3,983,994 also 
discloses a seal broken by pulling upon tabs located outside the container. 

Another issue that must be considered in constructing containers for the medical 
industry is that the solutions, and therefore the containers, often require sterilization after 
5 the manufacture of the container and/or introduction of the solution. Typically, the 
products are sterilized by steam sterilization or autoclaving. Autoclave sterilization can 
alter the thermal properties of the film used to form the container and the seal between 
the chambers of the container. 

Of course, it is necessary in providing a multiple chamber container that the seal 
1 0 between the chambers is capable of withstanding external stresses encountered in normal 
handling, so that the seal is not prematurely opened. Such stresses include pressure that 
may be applied to one or more chambers from, for example, squeezing thereof incidental 
to packaging, or accidental dropping of the bag. 

However, a difficulty in creating such a seal, using these types of materials is that 
15 the strength of the seal typically increases as a result of the heat applied during 
sterilization. As a result the seal may be too strong after the sterilization process making 
it difficult for the end user to separate or open the seal to combine the components within 
the chambers. 

It is relevant to note that the end user of many of the medical solutions 
20 contemplated for use with the present invention is often the patient him or herself. This 
is particularly true in the case of the container being used to contain and administer 
solutions for peritoneal dialysis. Peritoneal dialysis is an alternative method to traditional 
hemodialysis by which a patient having end stage renal disease essentially treats him or 
herself by self administering dialysis solutions a few times each day. However, patients 
25 undergoing dialysis tend to be elderly, often also diabetic, with poor eyesight and 
substantial weakness and diminished dexterity. Therefore, it is crucial that the force 
required to open the seal between chambers be carefully controlled to withstand normal 
handling and a certain amount of accidental jostling, yet not so great as to be difficult for 
such a patient to readily break when required to do so. 
30 u - s - Patent No. 5,577,369 discloses a flexible container including a plurality of 

internal compartments separated by a seal. At least the seal region is constructed from 
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a film that comprises at least two layers, one of which is RF-responsive and the other 
layer, the inner layer, being non RF-responsive. The RF-responsive layer, in response 
to RF energy heats the non RF-responsive interior layer to form a peelable seal that is 
defined by a bonding between the non RF-responsive layers that define the interior of the 
5 container. 

U.S. Patent No. 5,209347 discloses an internal tear seal container having at least 
two chambers- A selectively openable seal line is provided connecting two sheets of 
material. The selectively openable seal line is resistant to unintentional opening but 
opens upon the application of a specific force. 

10 SUMMARY OF THE INVENTION 

The present invention provides improved medical solution containers as well as 
methods for manufacturing same. The containers of the present invention include at least 
two chambers. The container is specifically designed for housing medical solutions 
although it can house other solutions and be used for other purposes. 
15 To this end, in an embodiment, a container is provided by the present invention 

comprising a body defined, at least in part, by a film, the body including at least one 
permanent seal. The container includes at least two chambers separated, at least in part, 
by a peelable seal. The film includes a sealant layer exhibiting a bimodal thermal 
behavior such that the side seal is a permanent seal and the peelable seal can be opened. 
20 In an embodiment, the sealant layer includes different polypropylene grades 

having different melting temperatures. 

In an embodiment, the film includes an outer layer including polypropylene, a 
core layer including polyamide, and a sealant layer including polypropylene. 

In an embodiment, the bimodal thermal behavior is such that a permanent seal is 
25 created at a temperature of at least 5°C greater than the peelable seal. 

In an embodiment, the sealant layer includes polypropylene and linear low 
density polyethylene. 

In an embodiment, the container includes a first area defined, in part, by a 
peelable seal. The first area is designed to separate upon an application of a sufficient 
30 fluid pressure. In a further embodiment, the first area is coupled to a tube. 
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In another embodiment of the present invention, a container is provided includ.ng 
at least one peripheral permanent seal and defining at least two chambers having 
therebetween a peelable seal. The container is constructed, at least in part, from a film 
comprising an external layer that defines an outer surface of the container; the external 
layer includes polypropylene polymers. The film includes a core layer; and a sealant 
layer that defines, at least in part, an interior surface of the container, the peelable seal, 
and the permanent seal. The sealant layer exhibiting a bimodal thermal property. 
In an embodiment, the core layer includes polyamide. 

In an embodiment, the sealant layer includes linear low density polyethylene. 

In an embodiment, the bimodal thermal behavior of the sealant layer is such that 
a permanent seal is created at a temperature of at least 5°C greater than the temperature 
at which the peelable seal is created. 

In an embodiment, the sealant layer includes styrene-ethylene-butylene-styrene 
(SEBS). 

In an embodiment, the sealant layer includes: approximately 45% to about 80% 
by weight polypropylene (PP); approximately 5% to about 20% by weight linear low 
density polyethylene (LLDPE); approximately 0% to about 25% by weight SEBS. 

In a further embodiment, the sealant layer includes: approximately 45 to 80% by 
weight polypropylene; approximately 5% to 15% by weight linear low density 
polyethylene, approximately 0% to about 25% by weight SEBS, and approximately 0 to 
about 20% by weight of EVA. 

In an embodiment, the sealant layer includes at least two different grades of 
polypropylene that have different melting points. 

In a still further embodiment of the present invention, a container is provided 
including at least one permanent peripheral seal and defining at least two chambers 
having therebetween a peelable seal. The container is constructed, at least in part, from 
a film comprising: an external layer that defines an outer surface of the container, the 
external layer including polypropylene; a core layer; and a sealant layer that defines, at 
least in part, an interior surface of the container, the peelable seal, and the permanent seal. 
The sealant layer having a bimodal thermal property and including polypropylene, linear 
low density polyethylene. SEBS. and EVA. 
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In yet another embodiment of the present invention, a container is provided 
including at least one permanent side seal and defining at least two chambers having 
therebetween a peelable seal. The container is constructed, at least in part, from a film 
comprising: an external layer that defines an outer surface of the container, the external 
5 Liver including polypropylene; a core layer; and a sealant layer that defines, at least in 
pan. an interior surface of the container, the peelable seal, and the permanent seal. The 
sealant layer having a bimodal thermal property and including polypropylene having at 
least two grades having a different melting point. 

It is an advantage of the present invention to provide an improved medical 
10 container housing solutions. 

\ ! : a.haritagc of the present invention is to provide a new film for use in 
construvh:- ■ :i. :\bi^ ::;^viicj| containers. 

An .itiujj of the present invention is to provide an improved seal for 

creating i::i:ii!-*.':::pann:enied medical containers. 
15 Sisi! ? i:rr h-r .:n advantage of the present invention is to provide an improved 

medical a»n:.r.r:-.-: t-»r housing two solutions in separate compartments that can be mixed 
together, pri ;«i u >e. in the container. 

Further, an advantage of the present invention is to provide an improved method 
for manuiacTiinng medical containers. 
-0 Furthermore, an advantage of the present invention is to provide an improved 

method tor making a peelable seal. 

These and other features of the present invention as well as advantages thereof 
are set forth in and. or will be apparent from the following detailed description of the 
presently preicrred embodiments and accompanying drawings. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a perspective view of the front side of an embodiment of a 

multi-chambered container of the present invention. 

Figure 2 illustrates a cross sectional view of an embodiment of the film of the 

present invention 
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Figure 3 provides a digital scanning calorimeiry thermogram illustrating the seal 
strength versus sealing temperature of the sealant layer of an embodiment of the film of 
the present invention. 

Figure 4 illustrates a cross sectional view of another embodiment of the film of 
5 the present invention. 

Figures 5(a) and 5(b) respectively illustrate an embodiment of a method of 
manufacturing a peelable seal and a permanent seal using an embodiment of the film of 
the present invention. 

Figure 6 illustrates graphically peel strength versus temperature of an 
1 0 embodiment of the seal layer of the present invention. 

Figure 7 illustrates graphically peel strength versus temperature of an 
embodiment of the seal layer of the present invention. 

Figure S illustrates graphically pee! strength versus temperature of an 
embodiment of the seal layer of the present invention. 

Figure 9 illustrates graphically pee l strength versus temperature of an 
embodiment of the seal layer of the present invention. 

Figure 10 illustrates another embodiment of the container of the present 
invention. 

DETAILED PFSPPT PTTON OF THF 
20 PRESENTLY PRFFFPP FD EMBODIMENTS 

The present invention relates geneially to containers for housing medical 
solutions. As noted previously, however, the container of the present invention can be 
used for housing other types of products. 

Referring now to Figure 1, illustrated generally is an embodiment of a multi- 
25 chambered container 1 0 of the present invention. Although as illustrated the container 
includes two chambers 12 and 14, more than two chambers can be provided. The 
chambers 12 and 14 are designed for the separate storage of substances and/or solutions. 
A peelable seal 16 is provided between the chamber 12 and 14. Of course, if additional 
chambers are provided, additional peelable seals can be provided. 
30 In the illustrated embodiment, the container 1 0 is formed from a flexible sheet of 
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plastic. The container 10 may be formed from two sheets of film that are heat sealed 
along their edges (11, 13. 15, and 1 7 respectively). However, the container 1 0 can also 
be formed from a web of film folded over and sealed along three sides. Pursuant to the 
present invention, the container is formed from a multi-layer film discussed below, 
5 In the illustrated embodiment, two sheets of film are used. The sheets are sealed 

about the periphery of the container 10 at edges 11, 13, 15, and 17. A peelable seal 16 
is provided between the sheets of film to form the chambers 12 and 14. 

In a preferred embodiment that is illustrated in Fig. 1 at an end of the container 
a tubular port 22 is provided. The tubular port 22 provides communication with the 
10 interior of chamber 12, but could be located at any appropriate location on container 10. 
The port 22 can include a suitable membrane covering which can be pierced by, for 
example, a cannula or a spike of an administration set. This allows additional substances 
to be aseptically added to chamber 12 or, once seal 16 is opened, to the container 10. 

In the illustrated embodiment, disposed at a bottom end of the container 10 are 
1 5 three tubular ports 23, 25, and 27 which communicate with the interior of chamber 14. 
These ports allow fluid to be added to the chamber 14, or, once seal 16 is opened, to 
container 10 or dispersed to a patient therefrom. The ports 23, 25, and 27 can also 
include a membrane (not shown) that is pierced by, for example, the cannula or spike of 
an administration act. 

20 It will be appreciated that ports such as 22 and 23 for filling the container 10 are 

not a requirement of the invention. Depending on the method employed to manufacture 
the cont \iners, fill ports may not be necessary at all. For example, if the containers are 
to be manufactured from a continuous roll of plastic film, the film could be folded 
lengthwise, a first permanent seal created, the first compartment filled with solution, then 

25 a peelable seal created, a second compartment filled, a permanent seal created, and so on. 

Pursuant to the present invention, a novel peelable seal 16 is provided. The 
container 10 and thus the peelable seal 16 is provided by utilizing films that include a 
novel sealant layer. The sealant layer allows both a peelable and permanent seal to be 
created. Thus, the permanent side seals 11. 13. 15, and 17 as well as the peelable seal 16 
30 can be created from the same layer of film. 
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Referring to Figure 2. an embodiment of the film 30 of the present invention is 
illustrated. The film 30 is illustrated in cross-section and includes at least three layers 32, 
34 and 36. Layer 36 defines an exterior of the container 1 0. layer 34 defines a core layer 
and layer 32 defines the sealant layer. In the illustrated embodiment, the layers are 
secured together by tie layers 38 and 40. 

The sealant layer 32 provides a layer having bimodal thermal behavior. In an 
embodiment, the sealant layer 32 comprises a composition that is made from the same 
material but different grades of material. In this regard, in an embodiment, the sealant 
!a>er 32 is a blend of different polypropylene grades having different melting 
temperature due to .heir tacticity differences, ~.r high ethylene random copolymer 
ex.mmie. m an embodiment, high crystalline polypropylene polymers are 
••• t.:l!me polypropylene polymers have a high melting temperature; 
prc!ei,i : . :„,-::::,_• temperature is above a 140°C. Additionally, these polymers have 
a nan. v.. rtsehme ranee 



corn-. 
u>ed 



aiKi.uonally the sealant layer 32 includes a more amorphous 
poly P i..;v. k-ne v. nh a melting temperature lower than 130°C. This lower melting point 
could, i.v evample. be due to this second grade of polypropylene being more 
amorph..i:> ie:,s crystalline in character than the first grade of polypropylene grade in 
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' ' Mn - J sudl '"trials, a peelable seal 16 can be made by melting the two opposing 
sealan: layer.s -2 of the container 10 together whenever a peelable seal is desired at a 
temper mire . u for example between approximately 1 25 °C and 129°C. A permanent seal 
can be created h> melting the two sealant layers 32 together at a temperature of above 
1 35 C. I hti>. the same sealant layer 32 can create both the permanent side seals and the 
peelabk- .seal., hy merely forming each seal within a different temperature range. A 
variety of different sealing techniques can be used to make such seals including heat 
sealing, impulse sealing, and sonic sealing. 

In this embodiment of the sealant layer 32, the peelable seal 16 is created due to 
a fusion of only the more amorphous low melting temperature polypropylene contained 
in the opposme sealant, side layer 32. Only these polymers participate in the resultant 
adhesion. B;. v ary ing the composition of the sealant layer 32, one should be able to 
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determine the adhesion level in the preferable range. 

Referring to Figure 3, a digital scanning calorimetry thermogram is illustrated. 
This thermogram demonstrates the bimodal behavior of materials of the present 
invention. The materials were measured by a commercial digital scanning colorimeter 

5 available from Mettler under the designation DSC 12E. In measuring the material the 
material was submitted to a first heating cycle, from 30°C to 220°C at 20°C/min, cooled 
down to 30°C at 10°C/min, and finally the measurement was carried out in a third 
heating step from 30°C to 250°C at 20°C/min. The heat flow is measured by 
comparison with a reference. 

0 The embodiment of the film illustrated in Figure 2 includes an outer layer 36 that 

comprises polypropylene. A tie layer 38 is located between the outer layer 36 and the 
c.vc layer 34. The tie layer 38 may be polypropylene grafted maleic anhydride. The core 
I.o.er 34 may be polyamide and preferably polyamide 6. This core layer 34 is then 
.-cured to the sealant layer 32 preferably utilizing another tie layer 40 of polypropylene 

; -Tjned maleic anhydride. 

!'relerably ? the outer layer 36 has a higher melting temperature than the internal 
Lr. crs oi the film 30 in order to avoid adhesion during the sterilization process. This also 
pre*, cms adhesion of the sealing die to the outer layer should heat seal dies be used to 
crejie the r cals. 

'» I he core layer 34 of the film 30 should provide good mechanical and diffusion 

rr< pentes I he core layer 34 should maintain these properties even at temperatures up 
i.' 2 nn (/. uhich is much greater than the sealing temperatures. 

keicmng now to Figure 4, another embodiment of the film 41 is illustrated. In 
this embodiment, the sealant layer 42 comprises polypropylene and linear low density 

5 polyethylene. In a preferred embodimei t, the layer 42 comprises approximately 70% by 
weight polypropylene (PP). Polypropylene is a semi-crystalline polyolefin with a 
melting point between 126°C and 170°C (depending on the crystallinity of the material). 
It is most desirable that the polypropylene has a continuous phase, therefore, in a 
preferred embodiment the concentration should be at least approximately 60% by weight. 

0 The sealant layer 42 also preferably includes linear low density polyethylene. 

Preferably in an embodiment, the sealant layer 42 comprises approximately 10% linear 



10 



WO 01/35898 



PCT/US00/27703 



low density polyethylene (LLDPE) by weight dispersed in the polypropylene matrix. 
The linear low density polyethylene is a semi-crystalline polyolefin with a melting point 
between approximately 90° and 130°C. It could be used in a concentration ranging from 
between approximately 5 and 15% by weight. 
5 Linear low density polyethylene in the sealant layer 42 plays two roles. It has a 

lower melting point than polypropylene and so it increases the bimodal thermal behavior 
of the blend. Also the highly amorphous character of linear low density polyethylene 
increases the mobility and compatibility of the dispersed phase, producing a better blend. 
In an embodiment, the sealant layer also includes approximately 20% by weight 
1 0 styrene-ethylene-butylene-styrene (SEBS). SEBS is a triblock copolymer. In this regard, 
it comprises polystyrene block/ethylene-butylene copolymer block/polystyrene block. 
Ethylene-butylene is an elastomer. The complete triblock acts as a thermoplastic 
elastomer with a softening temperature at about 100°C. It should be the second dispersed 
phase, with concentrations between approximately 5 to about 20% by weight. The 
15 emulsion character of this triblock copolymer produces a low mobility even at 
temperatures above the softening point. 

It should be noted in the above embodiment that ultra low density polyethylene 
(ULDPE) can be used in the same concentration as a replacement either in whole or m 
part for linear low density polyethylene and ethylene vinyl acetate could be added to 
20 improve scalability properties. 

A principal of this embodiment of the peelable seal is that at low seal temperature 
(i.e., peel seal temperature) the sealant layer 42 behaves as a solid. Referring to Figures 
5(a) and 5(b), the sealing of two sealant layers 42 and 42' together is illustrated. 
Specifically a peelable seal 43 and a permeant seal 45 are illustrated as being produced. 
25 Referring specifically to Figure 5(a), when the sealant layers 42 and 42' are heated 

only the dispersed phase is liquid. Therefore, the adhesion occurs just at those points 
making bridges 50 and 52 between the seal 43 of two layers of film 42 and 42*. The 
peelable seal's 43 strength is proportional to the number of those bridges. So the peelable 
seal's 43 strength is governed not only by the composition of the sealant layer 42 and 42', 
30 but also by the microstructure and so by the thermal and mechanical history of the 
matured. Furthermore, because sterilization is conducted at a low temperature (e.g. 
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approximately 120°C) the sealant layer 42 and 42' are solid, there is no viscous flow 
during the sterilization process reducing both intermixing and formation of the sealing 
bead. 

Referring to Figure 5(b), at higher temperatures, the sealant layers 42 and 42' each 
5 behave as viscous fluid leading to strong intermixing and formation of a sealing bead. 
This produces a permanent seal 45. 

The sealant layer 42 provides a real bimodal system/with a plateau zone of peel 
sealability between approximately 110°C to about 125°C and a second plateau of 
permanent sealability. The linear low density polyethylene (highly amorphous) plays the 
1 0 role of a plasticizer and maybe a compatibilizer. 

By way of example, a not limitation, examples of the present invention and 
testing thereof will now be given. 

Example No. 1 

In this example, the sealant layer comprised: 
15 approximately 45 to about 54% PP, 

approximately IS to about 27% SEBS, 
approximately 9 to about 14% EVA, 
approximately 4.5 to about 9% Parafmic oil, 
approximately 9.8% LLDPE, and 
20 approximately 2% ABPP. 

Figure 6 illustrates graphically peel strength versus temperature for a sealant layer 
constructed pursuant to the above formulation. The seal was done on a thermal sealer 
with a pressure of 2MPa for a 3 second welding time. The seals were 200mm long and 
4mm wide. The strength measurements were performed on an Instron tensile machine 
25 on 15mm wide strips cut perpendicular to the seal. 
Example No. 2 

In this example, the sealant layer comprised: 
65% PP co-ethylene random (4% ethylene), and 
35% syndiotactic PP. 

30 Figure 7 illustrates graphically peel strength versus temperature for a sealant layer 

constructed pursuant to the above formulation. The seal was done on a thermal sealer 
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with a pressure of 2MPa for a 3 second welding time. The seals were 200mm long and 
• 4mm wide. The strength measurements were performed on an Instron tensile machine 
on 15mm wide stnps cut perpendicular to the seal. 
Example No. 3 
5 In this example, the sealant layer comprised: 

60% PP co-ethylene random, 
25% SEBS, and 
15% LLDPE. 

Figure 8 illustrates graphically the seal strength. The seal was done on a thermal 
0 scaler with a pressure of 2MPa for a 3 second welding time. The seals were 200mm long 
and 4mm wide. The strength measurements were performed on an Instron tensile 
:::avh:nc on 15mm wide strips cut perpendicular to the seal. 

hxample No. 4 

In this example, the sealant layer comprised: 
- en";, pp, 

:<•".> SEBS, 

!•»".. EVA, and 
l«' M .. LLDPE. 

Fiirurc 9 illustrates graphically seal strength. The seal was done on a thermal 
< * sw-^r v. ith a pressure of 2MPa for a 3 second welding time. The seals were 200mm long 
and 4mm wide. The strength measurements were performed on an Instron tensile 
m^liinc on i 5mm wide strips cut perpendicular to the seal. 

1 he conclusions drawn from the data for the above four examples include: 
1 All the tested formulations have peelable properties; 

5 2. The addition of EVA increases the peelable value, i.e., the amount of force 

required to open the seal; 

3. It appears that the addition of EVA decreases the strength of the 
permanent seal, apparently due to lower adhesion on the tie layer; and 

4. Compounding LLDPE instead of dry blending has strong influence on the 
0 strength value. 

Referring now to Figure 10, an embodiment of the present invention is illustrated. 
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The corner 60 in the embodtmen, derated is proved having two chants 6. and 
M ,ha, a, separated by a pee, sea, 66. However more man two Cam - can 
pr „v,ded. As inus.ra.ed. .he con.a.ner 60 inCudes a pon 67 .ha. a„ows n„,d 
communicaiion outside of the container 60. 

The container 60 inciudes an interior area 68 that is in fluid commumcauon „,h 
an mterior 69 of the pon 67. The tn.error area 68 ,s defined in pan by a peelable sea WO 
Mthough it is no, necessary, the peeiahie sea, 70 can have a pee, srrength ,n a prefixed 

P ee,ah,e sea, 66 is separated, this aUows s„,u,,„ns in chamber 6, and 64 to e m, ed 
VVhen further pressure is apphed. pee.able sea, 70 wi„ open and the m, X ed so.utton 
becomes available for infusion .0 the patient through the port. 

„ should be understood that various changes and modificanons to the present,, 
referred embod.mcnts descnbed hereto wi„ be apparent ro .hose rifled in the an. Such 
Lgea and modtficauons can be made without depaning mom the aptnt an scop 
lhe pres c„, invention and wirhou. diminishing its a.tendan. advantages. , , 
.mended tha, such changes and modifications.be covered by the appended datms. 
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WE CLAIM- 

1- A container comprising: 

a body defined, at least in part, by a film, the body .ncluding at least one side seal; 
at least two chambers separated, at least in part, by a peelable seal; and 
the film including a sealant layer having a bimodal thermal behavior such that the 
side seal is a permanent seal and the peelable seal can, at least in part, be separated. 



2. 

and linear low density polyethylene 



The container of Claim 1 wherein the sealant layer includes polypropylene 



10 3 - The container of Claim 1 wherein the film includes: 

an outer layer including polypropylene; 
a core layer including polyamide; and 
a sealant layer including polypropylene. 



4. The container of Claim 1 wherein the bimodal thermal behavior is such 
that a permanent seal is created at a temperature of at least 5 °C greater than a temperature 
at which the peelable seal is created. 

5. The container of Claim 1 wherein the sealant layer includes different 
polypropylene grades having different melting temperatures. 

6. The container of Claim 1 wherein the sealant layer includes ethylene vinyl 

20 acetate. 



7. The container of Claim 1 including a first area defined, in part, by a 
second peelable seal, the second peelable seal being designed to separate upon an 
application of a sufficient fluid pressure. 
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8. The container of Claim I including a port and an interior area in fluid 
communication with at least a portion of the port, the interior area being defined, at least 
in part, by a second peelable seal that segregates the interior area from at least one of the 
chambers. 

5 9. The container of Claim 7 wherein the first area is coupled to a tube. 

1 0. A container including at least one permanent side seal and defining at least 
two chambers having therebetween a peelable seal, the container is constructed, at least 
in part, from a film comprising: 

an external layer that defines an outer surface of the container, the external layer 
1 0 including polypropylene; 

a core layer; and 

a sealant layer that defines, at least in part, an interior surface of the container, the 
peelable seal, and the permanent seal, the sealant layer having a bimodal thermal property 
and including polypropylene. 

15 11. The container of Claim 1 0 wherein the core layer includes polyamide. 

12. The container of Claim 10 wherein the sealant layer includes linear low- 
density polyethylene. 

13. The container of Claim 10 wherein the bimodal thermal behavior of the 
sealant layer is such that a permanent seal is created at a temperature of at least 5°C 

20 greater than a temperature at which the peelable seal is created. 

14. The container of Claim 10 wherein the sealant layer includes SEBS. 

15. The container of Claim 10 wherein the sealant layer includes ethylene 
vinyl acetate. 
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1 6. The container of Claim 1 0 wherein the sealant layer includes: 
approximately 45% to about 80% by weight polypropylene; 
approximately 5% to about 20% by weight linear low density polyethylene; 
approximately 0% to about 25% by weight SEBS; and 

5 approximately 0% to about 1 5% by weight ethylene vinyl acetate. 

17. The container of Claim 1 0 wherein the sealant layer includes at least two 
different grades of polypropylene having different melting points. 

IS. A container including at least one permanent side seal and defining at least 
two chambers having therebetween a peelable seal the container is constructed, at least 
10 in part, from a film comprising: 

an external layer that defines an outer surface of the container, the external layer 
including polypropylene; 
a core layer; and 

a sealant layer that defines, at least in parUan interior surface of the container, the 
1 5 peelable seal, and the permanent seal, the sealant layer having a bimodal thermal property 
and including polypropylene, linear low density polyethylene and SEBS. 

1 9. The container of Claim 1 8 wherein the sealant layer includes EVA. 



20. The container of Claim 18 including a first area defined, in part, by a 
second peelable seal that is located in juxtaposition to a side of the container, the second 

20 peelable seal being designed to separate upon an application of a sufficient fluid pressure. 

2 1 . The container of Claim 1 8 including a port and an interior area in fluid 
communication with at least a portion of the port, the interior area being defined, at least 
in part, by a second peelable seal that segregates the interior area from at least one of the 

25 chambers. 

22. The container of Claim 1 8 wherein the first area is coupled to a tube. 
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23. The container of Claim 1 S wherein the sealant layer includes at least 45% 
by weight polypropylene. 

24. The container of Claim 1 8 wherein the sealant layer includes: 
approximately 45% to about 80% by weight polypropylene; 

5 approximately 5% to about 20% by weight linear low density polyethylene; and 

approximately 0% to about 25% by weight SEB; and 
approximately 0% to about 1 5% by weight EVA. 

2 5 A container including at least one permanent side seal and defining at least 
t\v;» ;..:\ me therebetween a peelable seal the container is constructed, at least 

10 in pan. .: :* v '^uprising: 

a>. e\:err:a! l.r.er thai defines an outer surface of the container, the external layer 
including rv.vv. lene. 

a i.u; la\ e: . and 

a ^caian: ia\ er that defines, at least in part, an interior surface of the container, the 
1 5 peelable s:.:!. and the permanent seal, the sealant layer having a bimodal thermal property 
and including at least two grades of polypropylene each having a different melting point. 

2o I he container of Claim 25 wherein the bimodal thenmal behavior is such 
that a permanent seal is created at a temperature of at least 5°C greater than the 
temperature* ai which the peelable seal is created. 

20 2". The container of Claim 25 including a first area defined, in part, by a 

second peelable seal the second peelabL seal designed to separate upon an application 
of a sufficient fluid pressure. 

2S. The container of Claim 25 including a port and an interior area in fluid 
25 communication with a portion of the port, the interior area being defined, at least in part, 
by a second peelable seal that segregates the interior area from at least one of the 
chambers. 
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FIG. 5(b) 
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